The aim of the present study is to investigate the change in relative efficiency through a comparative study on the efficiency of health units within a Greek health region during an economic crisis environment, with the aid of a new application. The study is designed to collect data from the 6th Greek health region and to process that data with the use of Data Envelopment Analysis software. The study methodology extends to the application of the study of efficiency of organisations and the integration of the analysis in an interpretation framework within the economic crisis. The study refers to similar hospital clinics (pathological) within one of the largest Greek health regions in order for the results to be comparable. We estimate and calculate the DEA sizes based on the CRS, VRS and SE models of the Health Units of a Greek health region, with the use of a new application which calculates the change of overall relative Efficiency during the crisis. The study of the change in the efficiency of health units leads to useful conclusions on the negative changes in the observed efficiency of the units and the integration of the studies on the change of efficiency in the integrated crisis management. The study ranks the efficient and inefficient units and suggests ways of improvement. This study allows for further case studies in the future and the completion of the integrated crisis management model through comparative studies on the efficiency of systems.
INTRODUCTION
This study investigated the change in relative efficiency through a comparative study of the efficiency of health units within a Greek health region in an economic crisis environment, in order to demonstrate the use of a new application and for the knowledge generated to be used to carry out doctoral studies. The research methodology extended to the implementation of the efficiency study with the use of actual data from health units and the integration of the analysis into an interpretative context during the economic crisis.
Crises are very common in modern societies and threaten every level of an organisation's management, be it intellectual, physical, moral or spiritual (Mitroff, 2005) . Threat, uncertainty and the sense of urgency are characteristic features of every crisis (Boin et al., 2005) . Economic Crises threaten individuals and societies and refer to a period of decline within a period of steady growth. The current global economic crisis is due to the social and political crises that modern societies developed after the Second World War so as to prevent a recession like the one of 1930, but the state exhibited malfunctions which led to a new crisis (Castels et al., 2012) .
The economic crisis in Greece, manifested itself in early 2010, with the advent of developmental and financial debt. The economic weakness of Greece exceeded that of other Eurozone countries. Social pressure on governments after the dictatorship and corruption of politicians and the ruling class are regarded as the main causes of the emergence of the economic crisis (Matsas, 2010 ). Greece's continuous evolution towards European integration and globalisation played a significant role in the course of the economic crisis in Greece (Lesser, 2005) .
The economic crisis in Greece is closely linked to the global economic crisis. In general, financial crises exhibit a periodicity based on the growth rate of the economy, which consists of the economic situation's periodicity. The economy's main state is recession which alternates between periods of growth and periods of crisis. The periodicity of the economic situation was studied by Russian economist Nikolai Kondratiev, and the description of periodicity based on the Kondratiev Cycle or Kondratiev Waves model was the result of the study. The Kondratiev Cycles reflect the economic growth which accompanies new technology and the crisis that occurs at the completion of the revolution caused by this technology and the integration of technology into everyday life. The Kondratiev Cycles were completed by Schumpeter and other followers of the theory resulting in the expression of the theory that the cycles occur about every 50 years and result in a major crisis or world war (Korotayev, Zinkina, & Bogevolnov, 2011) . For almost a hundred years now K waves have not yet been entirely interpreted, although their existence has been experimentally confirmed (Grinin, Devezas, & Korotayev, 2012) . The current global financial crisis (to which the Greek Economic Crisis is closely related) is regarded as a "Kondratiev winter," which occurs during a recession after the completion of the information technology growth.
Crises go through various stages that are distinguished mainly into the stages before, during, and after the crisis (Fink, 2002; Mitroff, 1996) . Crisis management is performed in phases: preparation for the crisis, main crisis management, and post-crisis recovery (Augustine, 1995; Combs, 2007; Olson, 2009 ). Crisis management stages, which are related to risk management, crisis, and disaster, can be integrated into a comprehensive 83 crisis management plan with sequences related to the type of crisis (Farantos & Koutsoukis, 2015) .
In this paper we attempt to integrate the DEA efficiency study (discussed below) into crisis management. In view of this, the DEA method was applied during pre-crisis and crisis periods in the field of financial institutions in Turkey. This application groups the banks (grouping examines efficiency over a series of years) (Ozcan-Gunai & Tektas, 2006) . Movahedi et al. completed an efficiency study with the DEA method over a prolonged time period and showed the effects of crises such as the Islamic Revolution and the war of 1971-1995 on the efficiency of railways (Movahedi et al., 2007) . Barros studied the effect of the economic crisis in Argentina on the efficiency of air transport. After presenting the field of aviation during the 2003-2006 Economic Crisis, he used a two-step DEA analysis, initially estimating the efficiency rating of units and then applying the regression analysis of the definitive efficiency factors using the Simar & Wilson (2007) method. With the use of external inflows and endogenous outflows, Barros showed that instead of the expected increase in technical efficiency, there were disturbing variations in the technical efficiency of airports during the crisis and also that some units exhibited decreasing efficiency to scale while others exhibited increasing efficiency to scale (Barros, 2008) . Dacanay studied the variations in the efficiency of banks in the Philippines during the Asian crisis, after the year 1997. Using the Malmquist index, Dacanay showed the increase of overall technical efficiency, on average, of banks at the end of the economic crisis and also showed the decreasing efficiency to scale for the majority of the banks (Dacanay, 2007) .
The Data Envelopment Analysis (DEA) method was introduced by Farell, and was based on Debrew's work (1951) which was mainly reported in the Pareto analysis of the efficiency of economic systems developing the improvement of their efficiency (Coelli, 1996; Coopmans, 1951; Debrew, 1951) . Farell (1951) expressed the efficiency of the production units with the total productivity factor, addressing shortcomings of previous methods, i.e. the average labour productivity method, the efficiency index measuring method and the comparison of cost method through the definition of technical efficiency. Through the development of the impossibility of finding the production function, Farell (1957) defined technical efficiency as the combination of production factors defined by the production function and used to produce the maximum amount of outflows without wasting them and also allocative efficiency which refers to the combination of production functions which minimise production costs, given the prices of these. Then, Charnes, Cooper and Rhodes (1978) , developed the DEA method (CCR model), specifying the Decision Making Units (DMU), especially for non-profit organisations of public programmes but also for profit organisations.
The CCR model calculates the technical efficiency of units and deals with constant returns to scale (Charnes, Cooper, & Rhodes, 1978) . The model uses the assumption that the Production Probability Set (PPS) is the minimal set that satisfies the conditions required for the actual construction of the PPS (Thannasoulis, 2001) . In order to address the limitation of solutions of mathematical programming of the CCR model, the BCC was developed by Banker, Charnes and Cooper (1984) , to deal with variable return to scale, that is, an increase of inflows corresponding to non-proportional increase in costs. This linear model measures the production efficiency and other measurements of the manufacturing process through the relation between income and outcome. Newer 84 models by Charnes et al., Andersen and Peterson, Doyl & Green, Cook et al., Torgesen et al., Friedman et al., and Sowlati et al. were subsequently developed, leading to the development of new mathematical relationships in order to more effectively explain questions that arise from the application of the original models (Sowlati, 2005) . Simar & Wilson developed an assessment and conclusions methodology on the efficiency of business processes in two stages, with emphasis on external factors affecting efficiency and improving existing methods which dealt with semi-parametric models of production processes (Simar & Wilson, 2007) .
Arkay, Ertek and Buyukoskan (2012) developed the advantages and disadvantages of the DEA method and demonstrated DEA's leadership among non-parametric methods for the measurement of system efficiency. DEA stands out among the other Parameterics (FDH -Free Disponsable Hull, Analysis of Indexes, and non-parametric methods) for the estimation of the efficiency of organisations (SFA -Stohastic Frontier Approach, DFADistribution Free Approach, TFA -Thick frontier analysis, OLS -Ordinary least squares and Econometric Methods Regression) (Bauer et al., 1998) . Data Envelopment Analysis is a non-parametric, linear programming method for the measurement the efficiency of an organisation's units (Ray, 2004; Ozcan-Gunai & Tektas 2006) . Thanassoulis linked the concept of Pareto efficiency (Pareto Optimum or Efficiency) to the DEA, a concept which has been introduced from the field of economics (Thanassoulis, 2001 ). Pareto efficiency is based on the variation of the unit's control by the inflows or outflows, respectively.
The handling of non-discretitive or exogenously defined inflows and outflows (i.e. those whose value is not controlled by the DMU) is important for the implementation of the method. The classic DEA models have been extended in order to introduce exogenously defined inflows and outflows and their impact on the improvement of the units' endogenous inflows and outflows (Banker & Morey, 1986) .
The DEA method is used with the same data in more than one model in order for a sensitivity analysis to be performed and conclusions to be reached for each model separately. Each model uses only some of the inflows and outflows. In this way we can reach conclusions regarding the change of the specific inflows or outflows and therefore faulty or incomplete data can be handled. These models are part of the DEA as a whole.
The application of DEA and its elements must agree with the organisation's mission and have a correlation with the direction, the vision, and the mission (Allen et al., 1997) . Therefore, there is a close relationship between strategic management and the common direction group in particular, which includes the vision, mission, goals, and objectives of the organisation and the DEA. Sowlati, Paradi and Suld (2005) developed a model for the application of the DEA in decision making and prioritisation of information system projects in financial institutions, considering the inflows and outflows of each Information system in order to find the most effective one. The effective prioritisation of these projects is an important action for the selection of beneficial projects by organisations based on economic criteria while superseding political interventions (Sowlati et al., 2005) . Renner et al. highlighted the use of DEA, policies, and health strategy applications for health institutions (distributed to health information areas, health education, health risk management, and social health marketing) and suggested the creation of a system for the monitoring of the efficiency measurement and strategy in the health regions of Sierra Leone and neighbouring countries. The effect of nonefficiency of health units in the achievement of health targets set at local and international levels is evidenced by the study (Renner et al. 2005) . The decision-making tools such as the DEA efficiency studies can be used to plan future policy, the creation of proposals for achievement of targets, and for optimisation of the use of future resources (Movahedi et al., 2007) .
Reforms in the Health Public Sector during the Economic Crisis and their effect on the Efficiency of Health Units
In this study we sought to calculate the variation in efficiencies of units before and after the economic crisis. The economic crisis is causing the state to try and reform its method of function and to cope in the new environment. The reform is carried out in the area of information technology, administrative procedures, redesigning of processes and the implementation of management through objectives, as shown in Figure 1 . The reforms are transforming the productive process and seeking to enhance the efficiency of administration units. The inefficiency of health units of the Greek health system is mainly due to problems stemming from inefficient, unproductive, bureaucratic, and corrupt operation of the Greek public administration (Mossialos, 2005) .
Reforms which were realised in the health sector during the years 2010-2014 pursuant to Memorandum Laws, focused on the implementation of new technologies in procurement procedures and overall health costs, with a view to their consolidation. The public information system and system of electronic prescriptions led to better planning of health services and a more efficient operation of services. Modernisation of procurement systems led to a more efficient operation of the Greek health system. The introduction of healthcare information technology (IT) systems would provide more efficient operation through the reduction for artificial demand. The reform provisions for the functioning of health services in conditions of economic crisis are exhibited in Table  1 . 
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The above provisions and other complementary provisions of the Ministry of Health were developed and functioned in various degrees in healthcare IT systems in health units, which attempted to affect the easing of administrative procedures and increase the efficiency of these units. The axes of the effect of Healthcare IT systems on the operation of health units are shown in Figure 2 . In this particular study, the DEA method was used in order to evaluate the improvement of a health unit during two time periods. In this way, the effect of the economic crisis on the efficiency of the units as well as the new improved or unimproved state of the unit can be evaluated with regard to the efficiency limit. In order to assess the impact of administrative reforms that have taken place during the financial crisis on the efficiency of units, the Data Envelopment Contrast Analysis (DECA) tool was used (Farantos, 2015) . DECA is based on a comparison of the efficiency of units before the emergence of a phenomenon with the efficiency of the units after the appearance of the phenomenon. If the inflows and outflows of certain units are initially given, leading to the application of the DEA method for the measurement of technical efficiency of units and the creation of the efficiency limit, a phenomenon such as the economic crisis with the administrative reforms that it imposes on the operation of the units causes changes to the operation of the units in order to make them more efficient than before. We calculated the new relative efficiencies of units and formed the new efficiency limit. In this way we can calculate the change in the total relative efficiency of units, the change of the efficiency limit, and the individual variation of the relative efficiency of each unit separately. While analysing the results of the DEA method, we drew useful conclusions about the effect of administrative reforms on the efficient operation of the units brought by the financial crisis.
Case study of Health Units in the Greek Health Region using the DEA method
In order to proceed with the study of efficiency of Health Units, the first stage (Banxia, 2001 ) is the selection of units that will be used. Following communication with the Ministry of Health we chose to measure the technical efficiency of the health units (hospital wards) of the 6th Health Region (H.R.) of the Hellenic Republic, since the 6th Health Region includes a large number of health units from four elected regions but also because of the fact that a significant number of citizens who are discontent with primary healthcare services has been recorded (Mariolis et al., 2008) . Permission was granted by the 6th H.R's Administration to provide data for the study. Additional data were provided by the personnel department of each unit following relevant applications for provision of data. The wards to which the data refer to and which were included in the study are not mentioned by name, but instead each ward has been given a serial number. From the information made available to us, we chose to use the information related to the pathological wards since the units must be of the same type, use the same resources, and produce the same outflows.
The data selection process is the first and perhaps the most difficult point in the evaluation of efficiency (Scheel, 2000) . We selected the inflows and outflows of the analysis for the DEA models we constructed shown in Table 2 . For the case study of health units of the Greek Health Region, the free software EMS130 developed by Holger Scheel was used, the results of which were compared to other free software. Regarding model 1, we used the EMS 130 Software, apart from the CCR Models which regard the 88 stable return to scale. We chose to use the BCC Model, which regards the variable return to scale as well as the Super Efficiency model, which is used for the absolute ranking of the units (Yawe, 2010) . In the software's general options, we selected variable return to scale (VRTS) as opposed to stable return to scale (SRTS) in order to, as far as it is possible, find the efficiency limit which consists of the most efficient units and not to confine ourselves to the highest efficient one, and then we complemented it with the SRTS for the comparison of the results. In other words, the BCC model was primarily used, since the increase of inflows does not mean a commensurate increase of outflows, and we then complemented it with the CCR model, for the comparison of the results. The reason I prefer the BCC model is because, in the case of health units, the administrators may not have the ability to influence the demand for health services (Yawe, 2010) . The results are freely optimised due to the number of units and the dispersion of the results. After running the programme, we created tables of processed data in order to proceed to the analysis of the results. Table 3 shows the rated efficiencies of the 6th H.R.'s Units for the year 2012 based on model 1, and weight coefficients related to the unit multiplied by the same inflows and outflows (absolute values of importance in order to be comparable). From this table we identify 12 units forming the efficiency limit. We also observe that the more efficient units are resolved with an increased weight coefficient at exit 3, which highlights the importance of this outflow for the efficient operation of the unit, in contrast to outflow 2 zero burdens have been yielded. That is, we observe that efficient units have almost zero burdens in outflow 2 as compared to outflow 3 in order to become efficient, which is interpreted into the importance attributed to outflow 3 by administrations (coverage rate of hospital beds). On the contrary, regarding outflows, we observe that the weight coefficients are divided among the inflows and we have efficient units divided between the three inflows. Additionally, this means that these units may be deemed efficient regarding the inflows under any circumstances, while utmost importance is attributed to outflow 3 which defines their efficiency. Table 4 shows the rating of efficient units of the 6th H.R for the year 2014 according to model 1 and the ratified weight coefficients. We observe that in this case the efficient units have been limited to 9, as opposed to 12 for the year 2012 which is a decrease in efficient units by 3. We reach the conclusion that the reforms imposed by administration during 2012 and 2014 had a negative impact on the efficiency of most units reducing their efficiency by 25%. Given that the government's reforms aim at the exact opposite outcome, that is the increase of the efficient units and the expansion of the efficiency limit, the reduction of the efficient units can be interpreted as being due to the impact of the transitional period and will last until the changes have been completed and the units enter a steady and efficient operation. Table 5 shows the linear combination of VRS of the 6th H.R.'s inefficient units for the years 2012 and 2014. For the year 2012 the first inefficient unit is F3, for which the linear combination of improvement and its integration in the effective limit are shown. As seen in table 5, the optimum linear combination of each inefficient unit is given in relation to the efficient units in order for the inefficient units to be integrated in the efficiency limit. The concept of linearity (the linear combination of the units) is of fundamental importance to the DEA. We observe that the efficient units that appear most often in the table of linear combinations are Then, based on the calculations of ideal units which were based on calculations similar to those above, the programme calculates the shortcomings of the units, such as those arising from the DEA method. The results of the VRS shortcomings of the model's inefficient units show that the greatest number of shortcomings accumulates in O1, O2, and I2. That is, very few units can be improved in terms of a linear combination of other efficient units, without primarily reducing outflows O1 and O2 or subsequently increasing inflow I2.
Then, the EMS130 calculates the VRS shortcomings of inefficient units of the 6th H.R. for the year 2014. In this case, we see that although outflows O1 and O2 are consistently in the top positions as related to the frequency of their participation in solutions for the improvement of inefficient units, inflow I2 was replaced during the observed year by inflow I3. This shows us how important it is now that the units improved inflow I2 to a great degree in the year 2014 as compared to the year 2012, in order not to participate in the solutions of the linear combination of inefficient units, while shortcomings are resolved by the model in inflow I3. Table 6 compares the overall technical efficiency and efficiency levels of the 6th H.R.'s Units for the years 2012 and 2014. We note that the overall relative efficiency decreased from 83.08% in 2012 to 75.6% in 2014, the absolute sum of efficiencies also reduced from 3572.47 to 2687.90 between 2012 and 2014. The number of efficient units reduced from 12 to 9 out of 43 and 35 units respectively between 2012 and 2014. The percentage of efficient units decreased from 27.9% to 25% between 2012 and 2014, respectively. Based on the data in Table 6 we conclude that the reforms imposed on the health units as a result of the economic crisis show a slight increase to a significant decline of the relative efficiency of the health units. This fact negatively characterises the reforms in terms of their impact on the efficiency of the units. We analysed the prediction of uncertainty in the estimation of the results using sensitivity analysis. We carried out a comparison between two different DEA models using different outflows, in order to compare the models and interpret the objective image of efficiencies. According to model 2 of the DEA method, from the VRS score of efficient and inefficient 6th H.R.'s Units for the year 2012, we find 9 efficient units out of a total of 24 units (37.5%). We also observe the overall technical efficiency prior to the phenomenon (year 2012) as having a value of 87.69%. For the efficient units, we find a balance of the results of the settlement between the two models relative to the unity weights (4 units at the inlet and 5 at the outlet from a total of 8 units with weight settlement at a single inflow or outflow for model 2 as related to 5 such units with unity resolution inflow, 9 units with unity outflow resolution for all 12 efficient units for the year 2012 according to model 1). So we can conclude that both models give similar results.
We calculate the VRS score of efficient and inefficient 6th H.R. Units for the year 2014 and the weight coefficients. After this calculation we find 7 efficient units out of a total of 20 units (35%). Therefore, although the 24 units were reduced to 20 under the influence of administrative reforms so as to increase efficiency, a decrease in efficiency of the units between 2012 and 2014 is noted. Also, we observe the overall technical efficiency after the phenomenon (2014) as having a value of 83.06%. So by comparing the overall technical efficiency before and after the phenomenon, the result is a reduction in efficiency by 4.5% between 2012 and 2014. This observation confirms the non-successful implementation of reforms in proportion to what is observed during the implementation of model 1. For the efficient units, we find a balance of the results of the settlement between the two models relative to the unity weights for the year 2014 (4 units at the inlet and 4 at the outlet from a total of 7 units with weight settlement at a single inflow or outflow for model 2 as related to 4 such units with unity resolution inflow, 4 units with unity outflow resolution for all 9 efficient units for the year 2012 according to model 1). So we can conclude that both models give similar results.
Based on the observations derived from the processing of the data from the analysis, we proceed with the interpretation of the results of the analysis.
Interpretation of Analysis Results
Regarding DEA model 1 for health units of the 6th Health Region (H.R.), for the efficiency scores for 2012 we see 13 efficient units and 31 non-efficient ones (the percentage of efficient units is 29%). In the efficiency scoring for 2014 we observe 9 efficient units and 26 non-efficient ones (the percentage of efficient units is 25%). We note that the percentage of efficient units between 2012 and 2014 decreased by 4 points. This leads us to the conclusion that the reform in the field of health in the case of the 6th H.R. led to reduced efficiency rather than to greater efficiency. We note that in 7 of the 13 efficient units for the year 2012 and in 7 of the 9 efficient units for the year 2014 the DEA resolution leads to various values of the weights of efficient units and not to rendering of the weights solely to one variable. This confirms the choice of freedom in resolution of the weights and backs the view of avoiding the establishment of limitation of weights. We also observe that the percentage of efficient units with various values of resolving weights increased from 2012 (53%) to 2014 (77%), indicating the positive effect of the reform on the reduction of efficient units that appear as efficient, placing all the weight on the variable which is their strong point. The most efficient unit for the year 2012 is number 367 with a greater weight yielding during the first entrance, while the most efficient unit for the year 2014 is number 276 also with a greater weight yielding during the first entrance. Also, for 17 efficient units in the year 2012 the greater weight is attached to entrance I1 as opposed to all other entrances and exits, which demonstrates the increased importance of entrance I1 as opposed to other entrances and exits. By contrast, for 21 efficient units in the year 2014 the greater weight was yielded to exit 3, indicating the shift of significance of weight of entrances and exits at the beginning and end of the time period being tested. We note that, regarding the year 2012, the linear combination of the attempted improvement of the technical efficiency of the units is given by the programme, in most cases for units 30, 33, and 43. We note that the "success" of these units lies in the fact that the weights are equally divided between the variables, unlike other units which have been resolved regarding the efficiency limit and have attached all the weight to one variable. Similarly, for the year 2014, we note the same for units 19, 30, and 34, which appear to have divided the weight between the variables. Regarding the values of scarcity, we observe that for the two years 2012 and 2014 they refer to the exits more (except maybe O3 of the year 2014) and less to the entrance I2 of the year 2012. This fact indicates that the units should increase outflows more and try to reduce inflows. But the most important conclusion remains the reduction of total relative efficiency of the units with a simultaneous reduction of the amount of efficient units. This can be interpreted due to the transitional period of the reform, the merge of some units, the staff's reaction to changes, and more generally to the transitional operation which causes temporary reduction of efficiency before the next operational period follows in the new status in which the efficiency of each unit will rise to the maximum resulting in the increase of the total relative efficiency as compared to the previous one.
The results of DEA model 2 of the 6th H.R. are analysed as follows: there appears to be a similarity between the results of model 1 and those of model 2. The amount of efficient units based on model 2 reduces from 37.5% in 2012 to 35% in 2014. The total technical efficiency following the phenomenon reduces from 83.06% and by 4.5 points as compared to the total technical efficiency before the phenomenon. The sensitivity analysis shows similarities between the two models regarding the changes during the years 2012 and 2014. Consequently, the results of model 2 are similar to those of model 1.
It has been observed that crises decrease the efficiency of organizations which are under the impact of these crises (Movahedi et al., 2007; Ozcan-Gunai & Tektas, 2006) . So, the reduction of efficiency noted in the research is likely to be temporary and to be related to the time period from the beginning of the crisis until its climax. Future studies conducted after the end of the crisis will confirm or disprove the increase of efficiency as a result of administration reforms once and for all.
Conclusions
The present study realises the comparative study of the total relative efficiency of health units (pathological wards) and the interpretation of the results within a framework of reforms which aim to increase efficiency, and which reforms have already been implemented or are in progress due to the economic crisis. With the help of freeware, the basic mathematical DEA, CCR, BCC, and SE models are run on the data of inflows and outflows of the health units of the 6th Greek Health Region. The results of the models are used to draw conclusions on the diversification of methods. Statistic measures and efficiency scores related to individual units lead to conclusions regarding change in efficiency. The sensitivity analysis with the use of alternative models using differentiated inflows and outflows enhances the credibility of the results. The study on efficiency is conducted based on the development of a new application for the change of the systems' relative efficiency and which has been developed for this purpose and indicates the effect of the reforms that the government implements in order to increase the efficiency of health units, in the individual and the total technical efficiency of the units. The analysis of the results provides significant conclusions regarding the change in total relative efficiency, the change in relative efficiency of the units as related to the efficiency limit and the effect of the reforms, and finally the crisis management applied by the government due to the appearance of the economic crisis, as related to the change in the efficiency of health units. A reduction of relative efficiency between 2012 and 2014 is observed, a fact which shows the negative impact of the reforms regarding the health units and which aimed to increase the efficiency of those same units. This has a negative connotation regarding the quality of the realised reforms regarding bureaucratic relief and introduction of information technology systems in health units. The amount of efficient units also reduces between the years 2012 and 2014. The said reduction indicates the failure of the realised reforms. It goes without saying that crises are accompanied by changes in efficiency of the organisations which are under the influence of the crisis. This study leaves room for the repetition of the same application in other organisations in order to measure efficiency during a period of economic crisis, aiming to confirm or disprove the reduction of efficiency due to the realised reforms.
